Histochemical reactions of myocardial proteases during open heart surgery.
Histochemical analysis of some lysosomal and sarcoplasmic proteolytic enzymes was assayed in human myocardial biopsies taken from 26 cardiopathic patients subjected to open heart operations, under extracorporeal circulation and protection with cardioplegic solution and hypothermia. The investigated myocardial proteases were: cathepsin B, cysteine aminopeptidase, acid gelatinases, trypsin-like endopeptidase, chymotrypsin-like endopeptidase and neutral gelatinases. The effects of surgical interventions appreciated by comparing the myocardium fragments harvested before, and at various intervals after aorta clamping (6-90 minutes) revealed disorders in the activity and compartmentalization of all the investigated proteases, whose histochemical reactions increased between 10 and 20 minutes after aorta clamping and manifested a lowering tendency with sarcoplasmic diffusion and extracellular release at longer periods than 20 minutes. The early activation of the neutral proteases and their sarcolemmal expression even before 10 minutes after aorta clamping, suggested the involvement of the nonlysosomal proteases in the first proteolytic events implied in the molecular membrane damage of the myocardial fibre. Sequential proteolytic cascades of abnormal neutral and acid proteases were emphasized as possible mediators and effectors of molecular and subcellular damages suffered by the myocardial fibers during the open heart operations, even under cardioplegic and hypothermic protection.